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(I) 



nrr i^rr r a rx;;: T'i=r r* p r ed ,hat when Y is — 

trifluoromethyl group * is a halooen a tL n ? * ydr ° 9en atom ' a halo 9en atom, a nitro group or a 

atom, and A ,s a I! o, TntocZTzL zTT* *! ^ * 3 hydr ° 96n at0m ° r a ha, °9 en 
-group a nitrogen atom, and a benzoyl urea compound fll) having the formula: 



£ t — COSHCOMK- - v' ~ ' •' ^ 
*2 



(II) 



nTc g ou ^.is a^ydrol IkT?'" T T" * ***** « * "»™ P"«- that when V is a 

group' an? ?£ a d S atom a ha ooenTmTa f^ 10 "" T?' 8 ^ °' * 

nonionic surfactant L a dispersTnt a^d a, leaTona J T^f * ** '' ngtM ' 3 
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PHARMACEUTICAL COMPOSITION 



The present invention relates to an antitumor pharmaceutical composition containing a benzoyl urea 
compound as an active ingredient. More particularly, the present invention relates to a pharmaceutical 
composition containing an antitumor benzoyl urea compound (A) selected from the group consisting of a 
benzoyl urea compound (I) having the formula: 



<^ ^—CONHCONH 




wherein X is a halogen atom, a nitro group or a trifluoromethyl group, provided that when Y is a n.tro group. 
X is a halogen atom or a nitro group. Y is a hydrogen atom, a halogen atom, a n.tro group or * 
trifluoromethyl group. Z, is a halogen atom or a trifluoromethyl group. Z 2 is a Hydrogen a 
atom and A is a =CH-group or a nitrogen atom, and a benzoyl urea compound (II) hav.ng the formula. 



i or a halogen 



wherein each of X, and X 2 is a hydrogen atom, a halogen atom or a nitro group, prodded that when Y 'a a 
nitro group. X, is a hydrogen atom. Y is a hydrogen atom, a halogen atom, a n.tro group or a tnrluoromethyl 
group, and Z is a hydrogen atom, a halogen atom or a trifluoromethyl group and hav.ng improved the 
absorbability of the compound (A) through the gut. (The benzoyl urea compounds (I) and (I.) wdl generally 
be referred to as a benzoyl urea compound (A) hereinafter.) 

The benzoyl urea compound (A) is substantially a known compound, and it is known to have 'excellent 
antitumor activities (Japanese Unexamined Patent Pub.ications No. 109721/1982. No. 1670/1986 No 
33176/1986 No. 93163/1986. No. 5959/1987 and No. 116566/1987). However, this compound ,s hard y 
soluble in water, and its absorbablity through e.g. the gut is poor. Therefore, in order to obtain adequate 
antitumor activities, it is necessary to increase the dose, whereby there is a possible danger of adverse 
effects due to the excessive admistration. 

It is an object of the present invention to provide a pharmaceutical composition whereby a benzoyl urea 
compound (A) has an improved absorbability through the gut. 

tk b pre s-nt inventors have conducted extensive research, on various additives with an aim to improve 
the absorbability of the benzoyl urea compound (A) through the gut. and as a result, have found it possible 
to increase the absorbability of the benzoyl urea compond (A) through the gut by a composition (particularly 
by a dry formulation) prepared by using specific substances i.e. specific dispersant and d.s.ntegrator. The 
present invention has been accomplished based on this discovery. 

The present invention provides a pharmaceutical composition compr.sing a benzoyl urea compound (A) 
selected from the group consisting of the above-identified benzoyl urea compounds (I) and II). as an active 
ingredient: a nonionic surfactant as a dispersant: and at least one member selected from the group 
consisting of a saccharide, a saccharide alcohol, silicic anhydride and a nonionic surfactant, as a 

^Tow^the present invention will be described in detail with reference to the preferred embodiments. 

The "benzoyl urea compound (A) used as the active ingredient of the present invention includes a 
, benzoyl urea compound (I) having the formula: 
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(I) 



trifluoromethyl group 2, is a haloaen «tnm J. *" yar ° 9en atom - 3 halogen atom, a nitro group or a 

atom, and A is a =CH grou^ ^or n'ogen atom T*1T * ^ * '* * hydro09n ^ °' a 

y P or a nitrogen atom, and a benzoyl urea compound (II) having the formula: 



(II) 



™. Z „ , hydrogen »T, S^XSl' *° ^ " * 



f >- COW HCONII-^^>- u — 



<^y-CONHCC-NH-^Vo-^"^y_r (Compound No . 2 ) 

WO j CI 
^^-CONHCCNH^y O --f^y- Br (C ° mP ° Und N ° ' 3 3 
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(Ccmpcund No. 4) 



(Compound No. 5) 



^^CCNHCONH-^y Q J)~ CI (Compound No . 6) 
/^\-CONHCOCTn^f\- 0 -/ \-Cl (Compound No. 7) 





CONECOWH-^~^- °-/^"" Br ( Com P ound No - 9) 



CONKCOHH- 



<T^CONHCONH-^^ 



(Compound No. 10) 



(Compound No. 11) 



ThP henzov! urea compound (A) is substantially a known compound, and it may be prepared by a 
method disclosed in e.g. Japanese Unexamined Patent Publication No. 109721/1982. No. 1670/1986. No. 
33176/1986. No. 93163/1986. No. 227572/1986, No. 5959/1987, No. 116566/1987 or No. 135463/1987 or by 
a similar method. . . . „ _-_ 

In the preparation of the pharmaceutical composition of the present invention, it is desirable to pulverize 
the benzoyl urea compound (A) as fine as possible. The dispersant used in the present .nvent.on serves as 
dispersant when the benzoyl urea compound (A) is formed into an aqueous solution for the purpose of 
pulverization. There is no particular restriction as to the nonionic surfactant to be used as the ^persant so 
lonq as it is useful for the purpose of the present invention. Any nonionic surfactant may be employed, 
which is usefu. as an additive for pharmaceutical. Its HLB value (Hydrophi.e-Lipoph, e Balance] MS 
preferably at least 3. Specific examples of such nonionic surfactants include polyoxyethylene hardened 
castor oil, polyoxyethylene polyoxy propylene glycol, a sucrose fatty acid ester, a glycerol fatty acid ester a 
sorbitan fatty acid ester, a propylene glycol fatty acid ester, a polyglycerol fatty add ester a polyox- 
yethylene sorbitan fatty acid ester, a polyoxyethylene sorbitol fatty acd ester, a polyoxyethylene glycerol 
fatty acid ester, a polyethylene glycol fatty acid ester and a polyoxyethylene castor oil. 

Among the above-mentioned nonionic surfactants, preferred are a polyoxyethylene hardened ester o,l. a 
polyoxyethylene polyoxypropylene glycol and a polyglycerol fatty acid ester. . 



5 
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-^r: x^^irsr "j? T nic ! " rf * aa ™ - - — — - » - 



mentioned. 



compound (A) to an adult in one to three times per week 9 9 " ^ ben2 ° y ' Urea 
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TEST EXAMPLE 1 (Type ot the Disintegrator) 

The difference in the granularity and disintegrating property depending upon the type of the disintegra- 

t ° r ?he S oS i for m u l ation product was prepared in the same manner as in ^-^^^^^ 
except for using 10 w,V% of Compound 3. 8.8 w/v % of HCO-60 (manufactured by N.kko Chemica I K.K and 
30 "?vi of a disintegrator. The disintegraUng property and granularity were exam.ned. and the results are 

^TuLTiVdry formu.ation was prepared in the same manner as in Example , except for using 20 
w,v% of a disintegrator. The disintegrating property and granularity were exam.ned. and the results are 

membrane filter having a pore size of 0.3 am. 



Table 1 



30 


Disinteg 


rator 


Disintegrating 
property (% ) 


!' 

Granularity ■ 




Saccharide | 


Lactose 


57 .7 


agromerate 


3S 




Starch 


51.4 








Dextrin 
Calullose 


48 .5 
8.8 


powder 




Saccharide 
alcohol 


Mannitol 
Sorbitol 


57.9 
50 .4 


agromerate 


"5 


Silicic 
anhydride 


Light silicic 
anhydride 


20.9 


powder 

- 



so 
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h , I 


0) 
XI 
3 
o 
a 


Disintegrating 
. property(%) 


29.8 . 

15.9 
13 .7 
16.5 






1 


HCO-lOO 

(Nikko Chemical K.K. ) 

PLURONIC F68 
(Asahi Denka 
kogyo K.K. ) 

P1670 

(Mitsubishi Chemical 
Industries Ltd. ) 

MYS 40 

(Nikko Chemical K.K. ) 




1 


1 


Polyoxyethylene 
hardened castor 
oil 

Polyoxyethylene 
polyoxy- 

propylene glycol 

Sucrose fatty 
acid ester 

Polyoxyethylene 
fatty acid 
ester 


! 

i 






Nonionic 
surfactant 
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TEST EXAMPLE 2 (Concentration of the Disintegrator) 

The granulans and disintegrating property of the formulation of the present invention depending , upon 
the concentration of the disintegrator were examined, and the results are shown >n Table 3. The examination 
, was conduct in the same'manner as in Example 1 except for varying the concentrate of the 
disintegrator. 



Disintegrator 


Content 


Disintegrating 


Granularity 


(w/v%) 


property (%) 




PLURONIC F68 


10 


11.5 


powder 




20 


24 .0 






30 


36.6 






40 


36 .4 




P1670 


1° 


15.1 


powder 




20 


32.4 






40 


53.4 





TEST EXAMPLE 3 (Stability) 

The formulation obtained in Example 1 was stored at 60'C for 4 weeks, whereupon it was confirmed 
that 97% of Compound No. 3 remained. 

TEST EXAMPLE 4 (Pharmaceutical Effect) 

The P harmaceut,ca, effect of the dry formulation of the present '^^^^^ t0 BDF . 
10* of mouse lymphoid leukemia cell 1-1210 per mouse were intrapentoneall y transp lanted toBOh 
mn„,P (male from 20 to 22 g) Each formulation was orally adm.mstered 1 and 8 days after the 
r^So 6 , S, LTulationls formed into a li.uid suspension - -ministered to each mouse ,n 
- -ZTJEIZZZ r s =^ ^mZ— group to wh.ch a 

, physiological saline was administered. 
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T/C(%) = Medlan survive . ani 

Table 4 



Administered 
.formulation 



The formulation of 
the present invention 
/"The formulation of \ 
\Sxrample 1 J 



The aqueous suspension 
of Compound No. 3 



T/C (%) 



400 
200 



Physiological saline (control) 



203 
19 5 
177 
116 



117 
109 



TEST EXAMPLE 5 (Concentration in Blood) 



? -~T te » ™ « — to a group of 

acetonitrile. and then 0^?^^^^"! rem ° Va ' ° f ^ * 
us.ng a reversed phase column (Nova Pak C T II ! V * 9 " SPe6d ,iquid chromatography 

curve of the concentration in blood was prepared ' ^ 150 mm " Nihon Wate ^- and the 

^P-^-^ d ^ curve was obtained by using a 

a" rats, and the average value and the width are shown £ TabT 5 Va ' UeS Were ° b,ained for 
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Administered formulation 


ACC { ye/ml. hr) ; 


The formulations of 
the present invention 

The formulation of 

Example 1 

Example 2 
Example 3 


11.25 + 3.68 
13.86 + 4.51 
13.62 + 2.95 


The aqueous suspension 
of Compound No . 3 


2.41 + 0.88 



EXAMPLE 1 

Compound No. 3 (20 g) was suspended in 50 ml of a 5 w/v% HCO-60 aqueous solution/and the 
suspension was wet pulverized (3000 rpm for 45 minutes) by Dyno-mill by using 50 g of glass beads (from 
0.25 to 0.5 mm in diameter). After the completion of the pulverization, glass beads were removed by 
sieving, to obtain a wet pulverized formulation of Compound No. 3. ,„,_,„ 

To 50 ml of the liquid formulation thus obtained, 20 g of a sucrose fatty acid ester (P1670. 
manufactured by Mitsubishi Chemical Industries Ltd.) was added. The mixture was freezed with dry ice- 
methanol and then subjected to vacuum drying for 24 hours to remove water. T*e freeze-dned formulat.on 
thus obtained was filled in capsules to obtain capsule drugs. 



EXAMPLE 2 

Compound No. 3 (15 g) was suspended in 50 ml of a 5 w/v% polyoxyethylene polyoxypropylene glycol 
(PLURONIC F68) aqueous solution, and the suspension was wet pulverized (3000 rpm for 45 minutes) by 
Dyno-mill by using 50 g of glass beads (from 0.25 to 0:5 mm in diameter). After the completion of the 
pulverization, glass beads were removed by sieving, to obtain a wet pulverized formulation of Compound 

N ° To 50 ml of the liquid formulation thus obtained. 30 g of a sucrose fatty acid ester (P1670, 
manufactured by Mitsubishi Chemical Industries. Ltd.) was added. The mixture was freezed with dry ,ce- 
methanol and then subjected to vacuum drying for 24 hours to remove water. The freeze-dned formulat.on 
thus obtained was filled in capsules to obtain capsule drugs. 



A good dry formulation was obtained in the same manner as in Example 2 except for using 
decaglycerol monolaurate (Decagline 1L manufactured by Nikko Chemical K.K.) in place of the polyox- 
yethylene polyoxypropylene glycol. 
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^ ^— CCeTHCOETg _ 



(I) 



X is 



a up or a nitrogen atom, and a benzoyl urea compound (II) having the formula: 



(II) 



arouo and 7 iL f 7^° 9en al0m ' ,s a hydrogen atom, a halogen atom, a nitro group or a trifluoromethvl 
- ™ * a 

has at ^ "a"' C ° mPOSiti0n aCC ° fdin9 t0 C,3Jm 1 Wh6rei " « a dispersant 

is J^one7^S^rZ° Siti0n aCCOfdin9 t0 C ' aim 1 WherSin the n ° ni0nic surtacte " « a dispersant 

srr^ 9,ycero1 fatty acid a -~ 9 , yco ; 

g.yco, and a polyglycerol Ly acid e^er °"' * P 0 '^^'^ Polyoxypropylene 

5. The pharmaceutical composition according to Claim 1 wherein the «rr-h=,iH D ,k u • 

alcohol, the silicic anhydride or the nonionic surfactant as a dis ntegrator is at least on s I t J?"? 

8. The pharmaceutical composition according to Claim 1 which is in the form of a dry formuiation. 
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9. The pharmaceutical composition according to Claim 8. which is prepared by pulverizing the benzoyl 
urea compound (A) in an aqueous solution containing the dispersant. then adding the disintegrator thereto, 
followed by freeze-drying. 

I. 0. The pharmaceutical composition according to Claim 1. wherein the ratio of the benzoyl urea 
5 compound (A) : the dispersant : the disintegrator is 1 to 70 : 1 to 30 : 1 to 90 by weight. 

II. The pharmaceutical composition according to Claim 1. wherein the ratio of the benzoyl urea 
compound (A> : the dispersant : the disintegrator is 20 to 50 : 2 to 20 : 10 to 70 by weight. 

TO 



15 



30 



35 



40 



AS 
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